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The effects of climate change on Navy island bases are on-going and are likely to be substantial over the next
several decades.  These effects occur due to changes in sea level, storm activity, and other environmental factors
that affect critical infrastructures (e.g., command and control, fuel, power generation, transportation, water
resource, sanitation, and other facilities).  In our study, we are identifying and assessing actual and projected
macro-level effects of climate change on four Navy fleet concentration island bases: Joint Base Pearl Harbor-
Hickam (JBPHH), Guam, Diego Garcia, and Okinawa to assist the Naval Facilities Engineering Command
(NAVFAC) in planning for these bases.  
Background
Our approach emphasizes: (1) quantifying relationships between specific aspects of climate change and their
effects on critical infrastructure components and operations; (2) quantifying the uncertainties associated with
projections of climate changes and their operational impacts; and (3) identifying methods for improving Navy
planning for climate change.
We are leveraging prior and on-going studies, and exploiting existing and recently developed data sets and
analysis methods.  
The specific objectives for this study are to:
Identify and assess the macro-level effects of climate change on the four island bases (e.g., effects
associated with sea level rise (SLR), changes in storm activity (e.g., changes in storm frequency, tracks,
intensities), and associated effects on storm surge, inundation, flooding, and impacts on water resources
(e.g., salt water intrusion, depletion of aquifers, etc.). 
Review and synthesize relevant prior and on-going climate change studies and data sets (e.g., SERDP,
USACE, NAS/NAE studies; reanalysis data sets, climate change projections).  
Conduct analyses of relevant data sets (e.g., climate, water resource, base management data sets) to
identify base-specific spatial and temporal patterns and processes.  
Develop macro-level descriptions of the effects of climate change on the four island bases that have
occurred and are most likely to occur over the next several decades, including assessments of associated
uncertainties.  
Provide report to NAVFAC, including recommendations for follow-on studies
Findings and Conclusions 
We are conducting investigations of each island base and discussing our preliminary findings with NAVFAC. 
This has led to the identification of the following environmental factors and operational impacts for which climate
change is most likely to be important for the island bases from a NAVFAC perspective.
Environmental Factors
Sea level rise (SLR) and related factors (including inundation, storm surge, coastal waves, flooding, etc.)
Tropical cyclones and other storms (including TC/storm numbers, tracks, intensities, etc.)
Precipitation (including intensity, flooding, drought)
Winds (including changes in wind speed and direction)
Salt water intrusion
Erosion (coastal and inland) 
Sedimentation
Loss of land and land uses
Water resources (water quality and quantity)
Clouds and insolation (sunlight received at surface)
Other atmospheric factors, for example: air temperature, humidity, clouds, etc.)
Other ocean changes, for example: circulation changes and associated changes in ocean temperature,
SLR, precipitation, storms
Other land changes, for example: subsidence, rising of land 
 
Operational Impacts
Impacts of environmental factors on existing / planned infrastructure and operations:
Coastal structures (e.g., buildings, cranes, piers, pipelines, roads, etc.)
Water supply systems
HVAC systems
Waste water / sewage systems
Conventional and renewable / alternative energy systems 
Roads and ground surface transportation
Port operations (e.g., pier side ops, harbor movements, dredging, etc.)
Airfields and airfield operations
Operational impacts of the loss of land and of uses of land
Corrosion (e.g., changes in corrosion risks as environmental conditions change)
Recommendations for Further Research
We expect to recommend that future research be conducted to assess the impacts on planning and management
processes --- for example, changes to processes to better account for the characteristics of:
Climate changes (e.g., the multi-decadal character of some changes, the episodic character of other
changes, the uncertainties associated with projections of these changes, etc.)
Operational impacts of climate change (e.g., the multi-decadal character of many impacts, the episodic
character of other impacts, the uncertainties associated with projections of these impacts, optimal formats
for inputs to, and outputs from, planning and management processes, risk management approaches best
suited for dealing with climate change impacts, changes to decision time scales and methods, etc.)
